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Figure 1: Selected Cross-Sections for Local Buckling Tests 
 
 
 
 
(a) Lipped channel section 
 
 
 
(b) Unlipped channel section 
 
Figure 2: Buckling Plots from Finite Strip Analyses 
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(a) Tinius Olsen testing machine 
 
(b) Displacement measurements using LVDTs 
Figure 3: Test Set-up at Ambient Temperature  
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Figure 4: Load-Deflection Curves for G550-0.95-20-B Section 
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(a) Electric furnace and loading set-up 
           
 
       (b) Glow bars    (c) Alignment of loading shafts 
Figure 5: Test Set-up at Elevated Temperatures 
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(a) Failure Mode of G550-0.95-700-A (local web buckling) 
 
 
 
(b) Failure Mode of G550-0.95-700-B (local flange buckling) 
Figure 6: Local Buckling Failures at Elevated Temperatures 
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(a) Axial compression load versus axial shortening 
 
(b) Axial compression load versus out-of-plane deflection (flange) 
Figure 7: Typical Load-Deflection Curves of G550-0.95-300-BSection 
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Figure 8: Load-Shortening Curves of G550-0.95-20-A Section from FEA Using 
Different Shell Element Types and Tests 
 
 
Figure 9: Effect of Element Size on Elastic Buckling and Ultimate Loads of G550-0.95-
20-A Section 
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Figure 12: Loading and Boundary Conditions 
 
 
 
 
 
(a) Loading and boundary conditions 
 
 
 
 
 
(b) Geometric imperfection 
Figure 10: Finite Element Model of Lipped Channel Column 
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Figure 11: Stress-Strain Models  
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(c) At ambient temperature 
 
(b) At 500oC 
Figure 12: Load-Shortening Curves of G550-0.95-A Specimens from FEA with 
Different Mechanical Property Models and Tests 
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(a) G550-0.95 mm steel 
 
 
(b) G250-0.95 mm steel 
 
Figure 13: Stress-strain Curves at Elevated Temperatures 
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(a) G250-1.95-600-A section 
 
(b) G250-0.95-300-B section 
Figure 14: Comparison of Load-Shortening Curves from Tests and FEA 
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(a) G550-0.95-700-A specimen 
      
 
 
 
 
 
 
(b) G550-0.95-700-B specimen 
Figure 15: Comparison of Failure Modes from Tests and FEA 
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(a) G550-0.95-A section 
 
 
 
(b) G250-1.95-A section 
 
Figure 16: Comparison of Different Standards with Temperatures 
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(a) Type A sections 
 
 
(b) Type B sections 
 
Figure 17: Comparison of Ultimate Load Results with DSM Design Curve 
 
